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THE WEATHER AND  CIRCULATION OF JULY 1962 
A Cool Month Associated with a Strong Blocking Wave 

JAMES F. ANDREWS 
Extended  Forecast   Brunch, US. Weather   Bureau,   Washington,  D.C. 

1. INTRODUCTION 

July 1962 was a11 unusually cool nlonth ill most of the 
United States, a continuation of the  early  sumtl~er  trend. 
In fact,  it was  one of the coolest mid-summer  months 
ever observed  across  the  northern half of the iY' '1 t '  1011. 

Only the  deep  South  observed  above  nornlal  temperatlues. 
The cool weather  was well related to a strong blocking 
wave which moved  across ('an:~la  from  the  Atlantic 
and displaced the  polar  front' and storm track southward 
as the  month progressed. 

Cloudl\-, wet  conditions  with  frequent showers antl 
thundershowers  accornpanied the  unseasonable coolness 
inrnucb of the  Sation.  Heaviest  tunounts ol' precipitation 
fell quit'e  generally in the  Plains  States,  and in some 
instances established  new  July  records. By contrast',  tlle 
deep South  was  unusually dry, while in  portions of the 
Northeast a continuing deficiency of' moisture  resulted  in 
severe drought'. 

2. MEAN CIRCULATION 

The average  circulation at' 700 n ~ b .  for July 1962 
(fig. 1) was  characterized  by  blocking over much of the 
hemisphere. This was associated with mostl?- above 
normal heights a t  high  latitudes and below llorrrlal heights 
at  middle lat'itudes.  As a consequence, the  nlid-lati t~~de 
westerlies were  weaker  than  normal antl displaced  south- 
ward (fig. 2) .  A  blocking pattern also prevailed in 
June [I] ,  but  it  was much stronger  during  July and 
produced a zonal  index of 6.0 n1.p.s., 1.2 tn.p.s. below the 
seasonal normal. 

The area of strongest  blocking was centered  over 
Davis St>rait  where  700-mb.  heights  were as 111uch ~ L S  

270 ft'.  above  normal. Sen level  pressures were AS much 
as 8 rnb. above  normal in the sntrle area [ 2 ] .  As a result of 
blocking, the Canaditm  portion of the  mean  trough 
normally found  over  eastern  North  America was (3011- 

siderably weaker than normal,  while  the  southward 
extension of this  trough off the  east  coast of the  United 
St'ates was much  deeper  illan  normal (fig. 1).  Another 
effe'ct of blocking was westward  displacement of the 
higher-latitude portion of the  ridge  normally  located i n  
western North  America. In the United  States a weak 
ridge extended  from t'lle Central Plains to a  High  over 
the Lower  Mississippi  Valley.  Thus.  tlle  circulation 

over tlle United  States \VAS lnore cyclonic than  usual 
in  July and accorllpanied  predonlinantly  negative  height 
anolnwlies. 

A height  ano~naly  pattern similar to t'llat  in North 
Anlerica  also  prevailed  in tdle Atlantic (fig. 1). Important 
circulation  features  in  this region  were a weak  (except at 
high  latitudes)  ridge  in the central  Atlantic  and  a  deep 
trough in the  east. 

At high  latitudes  the  mid-tropospheric  circulation was 
Ineridional  from  Greenland  to  north-central Asia (fig. 1). 
The  deepest  full-latitude  trough  over  the  hemisphere 
extended  from tlle polar. basin  southward  through  eastern 
Europe to the Black Sea.  This feature was flanked by 
strong  ridges  over  western  Greenland  and  western  Siberia. 
Stronger  than  norn~al  northerly flow in  the  northeastern 
Atlantic  combined  with  below rlorrnal  700-rnb. heights 
and cyclonic flow (fig. I )  to  produce  a cool, wet,  stormy 
July i n  all but  extreme  southern  Europe. 

Elsewhere  in  the  hemisphere  the  circulation  exhibited 
blocking  characteristics as shown by the  distribution of 
height  anonlalies  over Asia and t,he  Pacific (fig. 1). The 
planetar>-  wave  pattern consisted of a deeper  than  normal 
trough a t  lnitldle atld low latitudes  in  eastern  Asia, a full 
latitude  trough  extending  into tlle  western Pacific from a 
deep polar Low, a. Lo'177 in the  western Gulf of Alaska, 
tt11t1 a strong  ridge from the eastern Pacific to  Alaska. 

The prilllar>-  axis of tIIaxirnun1 west  wind (jet) at  700 
~ n h .  \vas clisplacetl south of llorntal  over most of t'he 
Northern  Hemisphere (fig. 3 ) .  Greatest  displacement 
WE in  the  southwestern  Atlantic  where  wind  speeds 
averaged up to 14 n1.p.s. near 60' w., some 5 111.p.s. 
above  nortnal.  The  strongest  henkpheric block was 
centered  along  the  same  longitude  over  Davis  Strait. 
Furtl~ernlore,  the nrca of weakest  westerly  winds, as 
1IIl1ch as 6 n1.p.s. below nor~nal ,  was also  locat'ed near 60' 
W. over southeastern Canatla. 

The  jet axis  across  the  Atlantic and into  central  Europe 
\\-AS associated  with a band of below  normal  sea level 
pressure  and R storm  track displaced south of normal. 
Fastest  wind  speeds  with  respect to  normal were  observed 
south of the jet  over  Spain and the western  Mediter- 
ranean.  Dowllstreanl  across Asia and  the Pacific the  jet 
continued to be well  defined. 

9 deep  polar Low was associated  with a sub-polar jet 
axis  (fig. 3) with  strongest  wind  speeds on the Asiatic 



FIGURE l.--Mean 700-mh. contours (solid) and height  departnrw from  norrnnl (dot,trd) (both ill t r n s  of fret) for July 196%. The hemis- 
pheric circnkltiolr was do~ni~la ted  by  blocking. 

side of the  hemisphere.  This  jet was generally  stronger T~'R1,E 1.- 
and  better defined than on normal charts, as nlight be 
inferred from the  height anomaly pat'tern i n  figure 1. 

3. AVERAGE  WEATHER  IN  THE  UNITED  STATES 

TEMPERATURE 

Temperatures  averaged  below  normal  in rllost of the 
Nation  during  July 1962 (fig. 4). Greatest  departures, 
more than 4' F., were  observed  in the  Northern  Plains 
States,  t,he  Upper  Mississippi  Valley, and portions of the 
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FIGURE 2."nIean 700-mb. zonal  wind spocd profilcs in t h c l  westcsrn 
portion of the Northern  Hernispherc for July 196% (solid) and 
July  normal  (dashed).  Middle-latitude wcsterlies wvrre displaccyl 
southward. 

Northeast,. At  solne  cities,  listed  in  table 1, this was the 
coolest July  ever  observed. 111 atltlition,  near  record 
coolness prevailed  in  rnarly other cities  across the northern 
half of the  country. 

The  early  summer  trend  toward cooler can bc  expressed 
in terms of temperature class  change  for 100 nearly 
evenly dist'ributed  cities in the  United  States.  Frolu May 
to June 62 percent of the  count'ry cooled by one or  more 
classes (out of 4), while 60 percent cooled  from June to 
July. Only 20 percent of the  Nation warn~ed during  the 
latter period,  whilc  the brtlarlce did not change. 

The cool weather was closely related  to t he  mean cir- 
culation patterns. In  general  the  nnonlnlous flow was 
northerly in  most of the  Unit'ed  States  at  both 700 rnb. 
(fig. I )  and  sea level [2]. Furthermore,  the  anomaly 
patterns of 700-mb. height (fig. 1) and  surface  tenlperuturc 
(fig. 4) were well correlated  in a positive  sense,  with the 
greatest departure being  observed  in  the  north.  Fre- 
quent outbreaks of cool polar  air iiccon1panietl thc pnssilge 
of anticyclones  across the  Nation.  These  Highs moved 
along a  primary  track  from  western  Canada  southcnstw:trd 
across the  Northern  Plains,  the Ohio  Valley, and OR the 
Middle Atlantic  Coast (fig. SA). This  track was south 
of its  usual  July position and more typical of the cooler 
mont'hs of the  year  than of' summer [ : 3 ] .  Much of the cool 
weather was the  result of unusu:llly low rntlxirnunt tem- 
peratures due to cloudiness and  frequent  shower  activity, 
particularly in  t'he Sorthern  and  Central  Plains  States. 

Except for Alaska,  the  South At'lunt,ic and Gulf C'oust 
States were the  only  regions  where  temperatures  averaged 
above normal (fig. 4). In  the  South  this  w;~rnlth was re- 
lated primarily t'o the upper-level  High  centered  over 
Louisiana (fig. 1). Most of the warn1 weather was due to 
high average  maximum  temperatures  which tlccompnnied 

FIGI-RE 3-Mea11 700-mh. isot,achs (meters per second) for July 1962. 
Solid arrolvs itrdicatc  principal  axes of maximum wind spreds, 
and dashcd line their  normal  July  positions. Blocking was 
important in displacing  the  temperate  latitude jet) south of its 
normal  positiou  around  nearly the entire  hemisphere. 

FIQI.RE .2.--l)epartnre of avcraye  temperature from normal (" F.) 
for July 1962. (From [ 5 ] . )  

subnormal  amounts of cloudiness and  precipitation. 
Above normal temperatures  in  Alaska were  associated 
with  the  strong  ridge  over that area and gave  Fairbanks 
its wtrrnlest July  in 44 years. 

PRECIPITATION 

The precipitation  regime  for  July (fig. 6) was dominated 
by  unusually  wet  conditions  in  the  Great  Plains  and  Rocky 
Mountain States. Rainfall  amounts exceeded  twice the 
norrn:rl over $1 large portion of the  Plains  States,  wit'h  as 
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FIGT~RE 5,"Nurnber of (A) ttrlticylone passages and (B) cyclonc~ 
passages within  quadrilat,erals of 66,000 11. rni.2 during July 1962. 
Primary  tracks arc indicated by solid arrows. Southward 
displacement of both  anticyclone  and cyclor~c: tracks i n  the 
United States was more typical of winter  than surnmcr. 

much as three  times the normal  in some areas. This was 
the  wett'est  July on record at  Dodge  City, Kans. where a 
thunderstorm or distant  lightning was observed on all  but 
t,hree days of the  mont'h.  Precipitation  in  the  form of 
showers and t21undershowers was generally well distributed 
elsewhere during  July  throughout  the  Plains  States. 
Locally  daily  heavy  amounts  resulted  in  new  rnontllly 
records a t  Glasgow, Mont. and  Dallas,  Tex., while heavy 
thunderstorm  activity  at  Salt  Lake  City, Utah on the  12th 
and  13t'h  broke  all July  records for excessive,  daily, and 
monthly  amounts. 

Much of the  heavy  precipitation  in  the  West WIS re- 
lated  to  increased  amounts of cyclonic  vorticity, as indi- 
cated  by  negative 700-mb. height  anomalies (fig. I ) ,  in ran 
area  that is norrrlally anticyclonic.  At sea level  this vor- 

ticity \vas associated  with :l major  storm track which 
estendetl frotrl the  northern Rockies  e~tst-southeiLstward 
to thc  Atlantic ('owst (fig. 5B). This  track was displaced 
far  south of the  rlorrnd  July  position [8] and  lay  just to 
the  south of the  primary west  wind jet a t  700 rnb. (fig. 3). 
1'recipit:ttion WLS above  normal  dong  the  entire length of 
this  storm tritck  in  the  United  States.  The frequency 
of fronts TWS unusually  high in the Kansas, Oklahoma, 
and northern  Texas area where  precipitation was very 
heavy. 

Above nortnd :tnlount,s of precipitation  dso fell in north- 
ern  n'ew  England (fig. 6) which c:rrne under  the influence 
of the storna track  north of the  Great  Lakes (fig. 5B). 
111 :dtlition, e:tsterly :lnotnalous flow and  proximity of t'he 
1ne:m trough  dong  the  east  coast  dso  favored heavy 
ilnlounts. 

Very dry conditions  wcornpanied the  warmth in the 
South  during July with record or near  record dryness 
prevailing  in  southern  portions of the Gulf C'oast States. 
T n  such Texas cities 2)s Austin,  Galveston, ("orpus Christi, 
and Rrownsville,  there was no measurable  rainfall. The 
unusually dry weather  in the South w a s  a reflection of the 
T V I I ~ I I I  upper-level  High and st'ronger  than  normal northerly 
flow between  the  High  anti  trough off the enst' coast (fig. 1).  

4. DROUGHT IN THE  NORTHEAST 

Drought corditions developed  in  portions of the 
northcastern  1-nited  States i n  July. For t'he three- 
tnontll period , May through J d y ,  total  rainfall was only 
40 to 50 percent of nor111al in  the  dry area. At  the end of 
J u n e  [ I ]  this area W R S  centered  in  east,ern S e w  York, 
11orthe:tstcr.n Penns~-lvttnia, tmd northern  Sew Jersey. 
During  July  the  driest are>a shifted  southward  to include 
pri1n:lrilJ- X e w  Jersey ant1 eastern  Perarls~-lvar~ia where 
precipitwtio~~  :~n~ounts u ~ r c  less tllttn half of rlorrnal 
(fig. 6). At  Rcwling, Pa., only 12 percent of the normal 
r:tinfall was observed, :L July record (1878). S e w  York, 
S . Y .  observed 17 consecutive days  without' rneasureuble 
prccipitutio~l, also :I record for  any  July. As a rcsult' of 
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the  cont'inued d r ~ -  weather  crop prospects and pastures 
were very poor in the  driest areas. 

The  planetary  wave  pattern  in July associated  with 
this dry regime w a s  sinlilar  to  that for June [I]  ~ n t l  
consisted of a  trough off the  east  coast  with  stronger 
than normal  nortllcrly flow over the ?\'orthetist (fig. 1 ) .  
This circulation  brought cool polar air  into  the w e t t  fro~rr 
a dry continental  source  region.  Furthernlore,  the tend- 
ency for  subsidencc  to  occur  in  northerly flow W:IS 1111- 

favorable for  much  precipitation.  The dry t m x ,  and its 
extension into  the  nortller~r Great I ~ k e s  (fig. A ) ,  lay 
between the  two  prinvipal  cyclone  tracks (fig. 5B). 
The southcrn  track was associated  with disturt)tmccs 
traveling along  the  polar  front  in  wcstwlics tlisp1nc:ctl 
sout,h of normal (fig. 3 ) .  Another  consideration is the 
possibility that  the  carlier prolonged dryncss 111ay huvr 
been to some  extent  self-perpetuating [4]. 

5. WEEKLY  EVOLUTION 
C'onsideratioll of thc  circulation on >I wcekly h s i s  

illustrates the effect' of a strong w:~vc of blocking on 
weather patterns in the  United  Sttites. 'I'hrse ch;tnges 
are described by use of R series of 5-day trIc:ln 700-1nb. 
chart's one weel< apart, rcpreseIlttLti\Te  of thc \$-ce!<'s 
circulation, and the  corresponding weckl>- tclrlpcraturc 
anornaly and  precipitation  patterns, :is shown  in figures 
7 t'o 10. 

FIRST WEEK 

A strong  blocking  ridge  over  thc  n'orth At1:tntic: 
featured the  circulation  early  in the nlonth (fig. 7A). 
This ridge,  and  the  magnitude  and  extent of the area of 
posit'ive height anonlal~-  associated  with  it, were instru- 
mental in  developlnent of IL closed J,ow over the  Mari t i~nc 
Provinces and A deep trough  at  middle and low  latitudes 
in the  western  Atlantic. A nltridiorral  circulation  pattern 
prevailed upstream  with a full-latitude  ridge --trough 
system over  the ewte rn  Pacific i in t l  western Sor th  
America. 

Over the  Nation as :I, whole this was t h  wttnrlest week 
of the  month  as  hot sun11ner wei~thcr  don~inated  htcrior 
sections (fig. 7B). The hetit n-tls not r x t r m ~ e  with 
temperatures averaging 3' to 5' F. a k o r e  n o r ~ n d .  T h e  
East and Pacific Northwcst, on the other h t~nd,  es- 
perierlced a very cool week as rlortllerly flow brought 
repeated invasions of cool polar  air (fig. 7A, €3). l i g h t  
winds and  radiational cooling aided in establislling  new 
all-time July nlinirnulrl  ternpcrtrture  records  at  Portland, 
Maine on the 3d (40' F.) and at Hitrtford, ('ann. on thc 
2d (44' F.). Similar  conditions at Burlington,  Vt. pro- 
duced daily  record  low  temperatures  for  six  consecutive 
days, from  the 2d through  the 7th. I n  sections of the 

A '  
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FIGURE 8.-(A) Fivcday  meal1 700-1llb. corltoura (solid) a t ~ d  height 
depart,ures from norrnal  (dotted)  (both in t w s  of f w t )  for ,July 
10-14, 1962; (B) departure of average temperature from Ilormal 
(” F.), and (C) total  precipitation  (irlchm),  both  for  tho wvrvJk 
ending July 15,  1962. 





was because of st’ronger  than  normal  northwesterly flow 
over  the  Southeast  not  only a t  700 rnb. (fig. 9A), but also 
at, sea  level. 

FOURTH  WEEK 

Further  retrogression of the  blocking wave was related 
to marked  amplification of the  circulation  in  the Pacific 
and over North  America (fig. 1OA). The  strongest area 
of posit,ive height  anornaly had now shifted  to the Bering 
Sea  where a pronounced  ridge was observed.  This  resulted 
from  amalgarrlation of the  retrograding  northwestern 
Canadian  ridge with the  ridge  developing  northward in the 
western  Pacific. At  the same time the trough  previously 
over  western n’ort’h  America (fig. 9A) continued to weaken 
and was  replaced by a strcrlg  ridge (fig. 1OA). A shortened 
wavelength effected retrogression of the  deepening  east 
coast trough. 

Strong  northwesterly flow ~tcross Sor th  Anlericn (fig. 
IOA) kept  much of the  Nation unsensonab1,v cool, with  the 
cool air  continuing  to  push into the  deep  South (fig. 10B). 
Temperatures  for  the  week  averaged as much us 14’ F. 
below normal  at  Grand  Island,  Nebr.  The coolest weather 
occurred  from the  26th to the  28th as numerous  stations 
from the  Great’  Plains to the  Atlantic  Coast  reported new 
daily record low teruperatures.  New  dl-time  low  telrlpera- 
ture  records for July were  established t i t  St. Louis, >lo. 011 

the  27th (51’ F.) and Raleigh, S . C . ,  on  the  28th (52’ F.). 

A pronounced  change  to  warlner  occurred  in  the  Korth- 
west  where  temperatures rose its much as 12’ F. from the 
previous  week  to  average  more  thnn 6’ F. :Lbove normal in 
t’he  interior of Washington arid  Oregon  (fig. 1OB). The 
wtmning  was  associated  with  the  upper-level  ridge over 
the west coast (fig. IOA). 

Prec4pitation was heavy dong the polar  front  through 
the Gulf 3t:ttes as more  cyclonic flow prevailed  than dur- 
ing  the  previous  week (figs. 10A, C). Heavv rains in 
Kanstq Arkanstls, and  northern  and  central  Texas were 
resporlsihle for local  flooding. Amounts as much as 15 
inches  were  reported  in  the  Dallas area, most of which 
occurred on the  26th  and  27th. 

CORRECTIONS 

Vol. 90, No. 9, September  1962: 
Table of Contents: In entry  for pages 414-418, change the subtitle  from “A 
Cont’inuation of Strong  Blocking  in  the  Pacific,”  to “A Generdly Cool Month.” 

Vol. 90, No. 8, August  1962: 
Page 362,  in caption on figure 1: change 1962 to 1961. 
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